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[57] ABSTRACT

A seal comprising a gap between e.g. a flange (§) on a
shaft and an element (6) arranged in a surrounding hous-
ing (2) is used for separating a fluid in a space (3) in the
housing from the space (4) surrounding the housing. A
pressurized fluid is supplied to the gap via a conduit (8)
and a pocket (7) and flows to the space (3) and the space
(4). The gap tends to be closed by the fact that the
element (6) is elastically supported in the housing (2) by
ductile membranes (10,11) and is pressed against the
flange (5) by the pressure in the space between the
membranes.

S Claims, 1 Drawing Figure
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1
SEAL WITH PRESSURE FLUID FEED

FIELD OF THE INVENTION

The present invention relates to improvements in
seals and particularly to an improvement in non-con-

tacting seals. |

BACKGROUND OF THE INVENTION

A seal of this kind can be used for e.g. sealing of a gap
between a shaft and a housing for a pump, compressor
or centrifuge, the pressure of the fluid situated inside the
housing being frequently higher than the pressure of the
atmosphere surrounding the housing. In such circum-
stances 1t 1s difficult to achieve a seal which has effec-
tive sealing properties and also gives small friction
power losses. It is known to use sealing devices com-
prising sealing bodies made of resilient material which

are pressed against a sliding surface by the pressure of

the fluid to be sealed. Such a design very effectively
prevents escape of the pressurized fluid, but friction
losses and wear are considerable if the overpressure is
great, and if the pressure ceases the sealing ability de-
creases or disappears. Lubrication may cause less power
loss, but the environment is not always such that an
efficient lubricant can be used. For example, lubricating
oil must not be used in food processing machines where
the oil might come into contact with the food. It is also
known, e.g. from U.S. Pat. No. 3,880,434, to separate
two spaces by introducing a pressure medivm in a gap
between two relatively rotatable surfaces, which gap
communicates with said spaces. The pressure in the
device 1s low and about equal in both spaces, and a
pressure medium is supplied in great quantities to the
gap, whereby a good separation of the spaces 1s assured
as long as the pressure medium flows through the gap
and out into both spaces. The consumption of pressure
medium 18, however, great if there is a great difference
in pressure between the supplied pressure medium and
the fluids situated outside the gap. If the supply of pres-
sure medium 1s interrupted, the sealing function be-
comes uncertain. Only the resilient pre-stress of a bel-
lows seal carrying one of the surfaces defining the gap
can possibly contribute to closing the gap, thereby pro-
-~ viding a sealing effect.

Whether this actually occurs i1s determined by the
tension force in the bellows, the pressure difference, the
design of the elements being provided with the surfaces
defining the gap, etc.

The DE patent application No. 2153403 shows a
pressure fluid operated seal comprising two parallel
elastic annular membranes between which a pressure
medium 1s supplied to a gap between two relatively
rotatable surfaces. The seal comprises a device which
prevents too fast an escape of pressure medium between
the membranes and out of the gap. This arrangement is
complicated and expensive, since it requires a special
~design of both the shaft and the surrounding housing.
The purpose of the present invention is to provide a

5

10

15

20

25

30

33

435

>0

3

seal of the kind stated above, which seal can be made of 60

simple and inexpensive parts and be designed always to
give a low consumption of the pressure medium sup-
plied to the device. To this end, the seal comprises a pair
of spaced flexible membranes connected to one of the
members and an element disposed between the mem-
bers, the element and other member having confronting
faces defining a gap therebetween, means for supplying
a pressurized fluid to the space between the membranes
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and to a pocket formed in one of said faces to provide a
fluid seal between said confronting faces, said space
defined by rigid walls of said one member and element
and flexible membranes in a predetermined configura-
tion so that the fluid pressure in said space deflects said
membranes and said element in a direction tending to
close the gap.

A device according to the invention requires a con-
ventional shaft having one simple flange, and the inte-
rior of the surrounding house can be easily manufac-
tured to the proper shape.

BRIEF DESCRIPTION OF THE DRAWING

The following is a detailed description of the inven-
tion with reference to the accompanying drawing,
which shows a longitudinal section of parts of the seal-
ing device and surrounding elements according to one
embodiment of the invention.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

The FIGURE shows a shaft 1 which is rotatably
arranged in a housing 2 for e.g. a compressor or a centri-
fuge. In the interior of the housing there is a space 3
which is filled by a fluid, 1.e. a gas and/or liquid, which
has a certain overpressure in relation to the pressure of
a fluid surrounding the housing, which fluid is normally
the atmosphere. | |

In the area of the passage of the shaft through the
housing there is a seal for separating the fluid in the
housing and the fluid surrounding the housing. The seal
comprises a radial flange 5 which is fixed to the shaft,
and an element 6 which is connected to the housing.
The flange 5 and the element 6 have surfaces facing
each other and movable in relation to each other. The
surfaces define an intermediate gap, and the surface of
element 6 has a pocket 7 open towards the surface on
the flange 5. The pocket may be filled with a porous and
gas permeable material. The pocket 1s suitably annular
and concentric to the shaft 1 and the flange 5. A pres-
sure medium, e.g. compressed air, can be fed to the
pocket from an outer source, not shown, through a
conduit 8. The pressure of the fluid fed to the pocket is
to be so high, that the pressure in the pocket becomes
higher than the pressure of the fluid in the space 3,
whereby the fluid fed to the pocket spreads to the gap
between the confronting surfaces on the flange 5 and
the element 6. Thus, a portion of the fluid flows off to
the exterior 4 of the housing, and a portion flows 1nto
the space 3.

The element 6 1s connected to an elastically deform-
able member comprising two membranes 10, 11, which
are suitably flat and arranged parallel to and at a dis-
tance from each other. They are fastened at one edge
into the housing 2 and at another edge into the element
6. The element 6, the housing 2 and the membranes 10,
11 enclose a space 12, to which the pressurized fluid is
fed from an outer source through the conduit 8 and
from which the fluid i1s conducted to the pocket 7. The
membrane 11 situated closest to the gap between the
element 6 and the flange 5 has a surface portion which
faces the space 12 and can be projected, in a plane
mainly paraliel to the radial extension of the gap, to a
housing portion 13 taking up pressure from a fluid situ-
ated in the space 12. Thereby the pressure in the space
12 causes the membrane 11 to be pressed against the gap
by a force which is greater than the force by which the
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membrane 10 is pressed in the opposite direction, so that
the fluid introduced through the conduit 8 contributes

to decreasing the gap. Accordingly, consumption of
pressurized fluid supplied through conduit 8 can be kept
low even if the overpressure in the space 3 should de-
crease or disappear.

The membranes 10, 11 may either be prestressed so
that the gap tends to be closed by the prestress, or be
arranged so that a gap is maintained when no pressur-
ized fluid is supplied and no overpressure exists in the
space 3.

Other embodiments of the invention than the one
described above are possible. Thus, the seal may be
arranged in a gap between two relatively linearly mov-
able surfaces, the members 5, 6, 7, 10 and 11 thereby
suitably being straight instead of annular. The seal may
therewith be used in connection to e.g. a slide instead of
a shaft. The elastically deformable members may have
other shapes than the shape shown. They may have
curved profiles, for example.

The seal is useful in various contexts, such as In
pumps, fans, compressors, centrifuges and the like, and
it is comparatively insensitive to radial and axial dis-
placement of the shaft 1 in relation to the housing 2.

What is claimed 1s:

1. A seal for sealing the gap between substantially flat
surfaces between two relatively movable members, a
pair of spaced, flexible, substantially flat, impermeable
membranes (10, 11) arranged substantially parallel to
said surfaces and connected to one of the members and
an element stationary relative thereto disposed between
the members, the element and other member having
confronting faces defining said gap therebetween,
means for supplying a pressurized fluid to the space
between the membranes and to a connected pocket
formed in one of said faces to provide a fluid seal be-
tween said confronting faces, said space defined by rigid
walls of said one member and element and flexible mem-
branes in a predetermined configuration with at least
one rigid wall extending across and within said space so
that the fluid pressure in said space deflects said mem-
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branes and said element in a direction tending to close
the gap.

2. A seal according to claim 1, wherein the membrane
(11) situated closest to the gap has a surface portion
which delimits said space (12) and which, 1n a plane
substantially parallel to the radial extension of the gap,
can be projected on a portion (13) of the housing which
is subjected to pressure from the fluid in the space (12).

3. A seal according to claim 1, wherein the elastically
deformable membranes (10, 11) are prestressed so that
the gap tends to be closed by the prestress. -

4. A seal according to claim 1, wherein the mem-
branes are rotatable in relation to each other, and
wherein the membranes (10, 11) are arranged substan-
tially coaxially with the axis of rotation in a plane nor-
mal to said axis and that the pocket (7) to which a pres-
surized fluid is supplied is arranged in an annular ele-
ment (6) connected to one edge of the membranes.

5. A seal for sealing the gap between substantially flat
surfaces between two relatively movable members, a
pair of spaced, flexible, substantially flat, impermeable
membranes (10, 11) arranged substantially parallel to
said surfaces and connected to one of the members and
an element stationary relative thereto disposed between
the members, the element and other member having
confronting faces defining saild gap therebetween,
means for supplying a pressurized fluid to the space
between the membranes and to a connected pocket
formed in one of said faces to provide a fluid seal be-
tween said confronting faces, said space defined by a
first rigid wall on said one member and a second rigid
wall on said element forming the sides of said space, a
first of said membranes and a portion of a third rigid
wall extending across said space to form the top of said
space and a second of said membranes forming the bot-
tom of said space and having a greater surface of deflec-
tion than said top, so that the fluid pressure in said space
deflects said membranes and said element in a direction

tending to close the gap.
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